
psoriasis are, however, not to be considered as per¬
manent.

LICHEN PLANUS.
Similar results were obtained in two cases of lichen

planus hypertrophicus located over the tibial region.
One such patch, which had obstinately resisted various
plans of treatment, even as energetic as thorough curet¬
ting, disappeared in an almost marvelous way after four
strong exposures, given at intervals of five days each,
and left the skin in a perfectly normal condition.

ECZEMA AND PRURITUS.
I have made use of «-rays only for isolated, chronic

infiltrated patches of eczema, and my results seem to me

very encouraging. One case of pruritus genitalis was
much benefited by three mild exposures.

KERATOSIS PALMARIS.
I am sure that most dermatologists will agree with

me concerning the great difficulty of successfully treat¬
ing this condition. My own experience, at least, has al¬
ways been very disappointing. The three cases of this
affection which I submitted to radiotherapy were in¬
veterate forms and covered in one instance the palmar
surface of both hands, including the fingers, and in the
other two circumscribed patches of the size of a dollar
on each palm. The effect of the rays in these cases

was, to say the least, surprising. One case seemed per¬
fectly restored after five strong exposures.

CLAVUS.
Case 4.—About the middle of July I was visited by a young

gentleman, 23 years old, who complained that for the past two
years his life had been made perfectly miserable by the pres¬
ence of numerous soft corns on the soles of his feet. The
affection was symmetrical and consisted in upward of sixty
soft corns distributed over the plantar surfaces of all the toes
and the adjacent regions of the sole. While a single corn may
be a trivial affection, a trouble like this one surely deserves
the earnest attention of the dermatologist. I learned from
my patient that all sorts of treatments, including excision,
keratolytic ointments, special pads, etc., had been tried in
vain, and I therefore resorted at once, as an experiment, to the
use of ¡r-ray exposures. I gave twelve daily exposures with a

strong light, at a distance of 10 cm., for ten minutes each. No
visible reaction resulted, but the treatments had to be discon¬
tinued as I left for my vacation. Three weeks later, when I
returned, my patient exhibited his feet to me, and to my great
delight he was absolutely and perfectly free from all his
corns and has remained so to this day.

HYPERIDROSIS NASI.
Two cases of this kind were subjected to radiotherapy,

with the expectation that the rays would assist in limit¬
ing the excessive oiliness in analogy to their action in
acne. Ten mild radiations were given in one of these
cases at intervals of from three to four days, and the
result as regards the size of the follicles and the secre¬
tion was satisfactory.

DERMATITIS STAPHYLOGENES.
Case 5.—This was a remarkable case of an inflammatory

affection, covering the back of the right hand, consisting of an

eruption of multiple pustules, weeping and the other signs of
an acute dermatitis. This condition seemed to me to be sec¬

ondary to previous energetic treatment by the home physician,
Dr. Sauerhering, Wausau, Wis., consisting in electrocautery
for a trouble, the nature of which I could only guess, but in
regard to which I had microscopic findings by Professor Zeit
of Northwestern University, who declared that there was
nothing malignant present, at any rate no tuberculosis. As
the condition had rebelliously resisted continued treatment in
various ways before, I decided to employ œ-ray exposures.
These were given with a strong light at a distance of about

10 cm. for ten successive days, when there was a decided ery¬
thema surrounding the affected patch. The pustules, however,
had ceased making their appearance after the first few treat¬
ments, and the oozing had become considerably lessened. The
patient was very anxious to leave for his home, but reported
to me two weeks later that his hand was perfectly cured.

Of non-dermatologic affections I have used the rays
in two cases of acute epididymitis, but was unable to say
whether they helped the progress of the cases very much.
In a case of hip-joint disease, in which I was asked to
administer the rays, the effect in alleviating pain was
very noticeable.

CONCLUSION.
Were I to attempt an explanation of the beneficial

action of the «-rays in all these eases I would surely side
with those who deny any particular effect on micro¬
organisms, but who, basing their opinion on microscopic
evidence, as does Scholtz, attribute to the rays a special
affinity for pathologic cell formations, which, under the
influence of the rays, undergo metabolic changes and
even entire disintegration.

In conclusion, I can only say that my experience with
radiotherapy so far has made me an ardent advocate of
it, and I believe that until it is replaced by something
still more marvelous it will constitute one of the most
effective weapons in our fight against a large class of
dermatologie affections.

THE PROGNOSTIC VALUE OF TUBERCLE
BACILLI IN SPUTUM.
LAWRASON BROWN, M.D.

EESIDENT PHYSICIAN, ADIRONDACK COTTAGE SANITAEIUM.
saranac lake, n. y.

The sputum of each patient at the Adirondack Cot¬
tage Sanitarium is carefully examined every six weeks.
In this paper the results of these observations carried
out at the sanitarium during the last two years have
been made use of to determine the possible prognostic
value of quantitative and qualitative changes in the
tubercle bacilli occurring in the sputum of phthisis. Be¬
fore giving the results of the observations it might be
well to recall briefly a few facts which, though thor¬
oughly familiar, are of sufficient importance to review
at this time.

Pulmonary tuberculosis has no characteristic form of
sputum. It may vary in quantity from almost nothing
to even 1,000 c.c. in twenty-four hours. The absence of
sputum is no better sign of the absence of pulmonary
tuberculosis than is the absence of cough. An abundant,
mucoid, more or less frothy sputum, which often contains
no tubercle bacilli, at times marks the onset of miliary
tuberculosis on a chronic or less acute form of the dis¬
ease. In fibroid tuberculosis of the lungs there may be
little or no expectoration and no tubercle bacilli may be
found for long periods.

The character of the sputum macroscopically is no ab¬
solute criterion of the presence or absence of the tubercle
bacilli. Tubercle bacilli may occur in watery mucoid
sputum, as well as in the usual mucopurulent variety.
Tubercle bacilli may occur by millions in one part of a
specimen and be absent from another. The bearing of
this fact on the number of the bacilli in a specimen is
readily seen.

The staining properties of the tubercle bacillus depend
on its resistance to decolorization. As some hold that
many of the tubercle bacilli in a preparation are not
stained when it is ready for examination, the great value
of sufficiently overstaining is easily seen. Carbol fuch-
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sin is the best stain. If the quick method of employing
heat is used a small flame is best. The fluid should be
brought just to boiling, or better, until bubbles are
seen to collect about the thicker parts of the smear.
This heat should be kept up one to five minutes, or

until crystals of fuchsin form on the surface of the
fluid. The preparation should never be allowed to be¬
come dry on account of the difficulty in decolorizing.
If the "cold method" is employed, the preparation
should be left completely immersed in the carbol fuch¬
sin for twenty-four hours.

Nitric acid (25 per cent.) and alcohol are the only
safe agents to be used in decolorization, which can, if
necessary, be controlled by the low power of the micro¬
scope. In the routine examinations after admission to
the sanitarium Gabbett's method is used.

Recently some German observers have called attention
lo a number of bacilli which resist decolorization by
acids and more or less resemble the tubercle bacilli in
appearance. These have been described under the names
of timothy-hay bacillus, grass bacillus, the butter bacillus,
etc. Like the smegma bacillus and the bacilli of syphilis
and leprosy, they all stain in carbol fuchsin and resist
decolorization by acids to some extent. Ophiils of San
Francisco and others in the last few weeks have pub¬
lished a list of several cases of pulmonary gangrene in
which the sputum contained an acid-resisting bacillus.

With Gabbett's solution (1 gm. méthylène blue in
100 c.c. 25 per cent. H2 S04) some of these bacilli may
escape decolorization and consequently nitric acid and
alcohol should be used in any specimen for diagnosis.

"The tubercle bacilli," writes Fischel,1 "is not an end
form, but one form of the cycle of a rod-shaped bac¬
terium." It usually occurs as a rod-shaped organism
1.5-3.5 microns long and about 0.2 microns in breadth.
It has been seen 11 microns long. The shorter the
bacillus the more apt it is to be straight. It is usually
bent, sometimes curved, crescentic, or even like a spiril¬
lum or spirochete. It occurs at times in chains, and
branching forms have been recorded by a number of
observers.

The beaded forms have caused much discussion.
Koch, in his early papers, held the clear refracting
spaces to be spores, and many have followed his lead.
They occur 1 to 8 in a bacillus, and are separated in
stained specimens by round- or rod-shaped granules
deeply stained in a lightly-stained capsule. The clear
spaces are now held to be vacuoles, due to plasmolysis.
Every observer has noted "nucleated" tubercle bacilli,
i. e., bacilli containing more deeply stained rounded
masses. These resist decolorization more strongly than
the remainder of the bacillus, and at times resemble
short chains of cocci. This is the explanation of the
affirmation made by some that tubercle bacilli may be¬
come cocci. That these, too, are not spores is upheld
by the fact that they have not been shown to resist dry¬
ing and disinfection to any greater degree than the
bacillus, nor have they ever been shown to germinate.

The club- or knob-shaped swellings at the end of the
tubercle bacillus in some specimens are asserted by
Coppen Jones2 and others to be spores. This observer
would place the tubercle bacillus very near the acti-
nomyces, which reproduces itself in this manner. But
it is much more likely that this form, with the two
preceding, are all types of degeneration.

The arrangement of the tubercle bacilli in any speci¬
men can not be told from what is found in a single slide.
They occur often in clumps, often diffusely scattered

throughout the specimens. At times they occur in groups
of two, three or four, with their long axes more or less
parallel. Occasionally they are found to be intracellular,
in leucocytes or alveolar cells. Very occasionally they
occur in enormous masses, such as are found in smears
from cultures.

In tabulating I have used Dr. Trudeau's classifica¬
tion, which is substantially as follows :

Incipient stage: Slight local, with little or no constitu¬
tional involvement.

Advanced stage: The localized disease—process extensive or
in an advanced stage; or slight local pulmonic invasion, with
rather marked constitutional involvement or with compli¬
cations.

Far advanced stage: Marked signs of pulmonic disintegra¬
tion, with marked constitutional symptoms.

Improved condition: Physical signs showing process less
active, or general health improved with symptoms relieved or

abated.
Arrested: No activity in process in lungs, with absence of

fever and other constitutional symptoms.
Apparently cured: Abnormal physical signs absent, or if

present only slight and indicative of healed lesion. Absence
for some months of pyrexia and of sputum or of sputum con¬

taining tubercle bacilli.
In tabulating the number of tubercle bacilli I have,

with a few modifications, used Gaffky'-s scheme,3 which
is extensively employed at the foreign sanatoria.

1. Only 1-4 bacilli in whole preparation.
2. Only 1 bacillus on average in many fields.
3. Only 1 bacillus on average in each field.
4. 2-3 bacilli on average in each field.
5. 4-6 bacilli on average in each field.
6. 7-12 bacilli on average in each field.
7. Fairly numerous on average in each field.
8. Numerous on average in many fields.
9. Very numerous on average in many fields.

10. Enormous masses on average in many fields.
The modifications I have adopted consist in replacing

"fairly numerous" by "13-25"; "numerous" by "about
50"; "very numerous" by "about 100 or more." In
using this table Gaffky recommends that a Zeiss homo¬
geneous oil immersion 1-12 and a No. 2 ocular at a
definite tube length be employed.

Table 1.—Statistics of various stages treated with the frequency
with which tubercle bacilli were discovered in the sputum.

Condition on
Admission.

Incipient,76; or 30 per
cent.

Ad vanced,
161; or 63
per cent.

Far advanc- !
ed, 19; or-j
7 per cent. I

Total
.

.259

Per cent.

T. B. Found.

On admission.10
On discharge.3
Both on admission and discharge.

...

5
Duringterm. 2
Not found or no sputum.56
On admission .46
On discharge.7
Both on admission and discharge. ... 72
Duringterm.6
Not found or no sputum.33
On admission*.7
On discharge.
Both on admission and discharge.

...

11
Duringterm.
Not found or no sputum. 1

•r,<)

Condition on
Discharge.

27

40

115

44 24 1

Of the 169 cases with tubercle bacilli 71, or 42 per
cent., had lost their bacilli on discharge. Of these 71
cases 52, or 73 per cent,, were advanced, 7. or 10 per cent.,
far advanced, and 12, or 17 per cent., incipient. Of
these incipient cases 9, or 75 per cent., were apparently
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cured; of the advanced 10, or 19 per cent., were ap¬
parently cured. From these figures may be seen :

1. That the earlier the diagnosis the better were the
chances for recovery.

2. That when the diagnosis was made before tubercle
bacilli were found in the suptum, i. e., before ulcéra¬
tion had begun, the chances for recovery were at least
twice as good and, on the whole, seemed many times
better.

3. That when tubercle bacilli were once found, while
a goodly number were arrested (many of which will no

doubt be "cures" later), only a comparative few were
"cured" during their treatment in the sanitarium, which
on an average was four or five months.

These observations seem to draw us inevitably to the
conclusion that we must leave no stone unturned to
make in pulmonary tuberculosis an early diagnosis and
to subject the patient to treatment immediately.

Table 2.—The frequency of the occurrence of tubercle bacilli in
the sputum.

In all.

Of all.

Incipient, 76;)
or 30 per c. ]I

Advanced, [
164 ; or 63
per cent.

Far advanc
, ed, lit; or
'

per cent.

259
With tubercle bacilli, 169; or

65 per cent ...
Without tubercle bacilli, 90

or 35 per coat...
With tubercle bacilli, 20; or

26 per cent .

......
Without tubercle bacilli, 56;

or 74 per cent..
.   

With tubercle bacilli, 131 ; or
80 percent..

Without tubercle bacilli, 33 ;
or 20 per cent.

With tubercle bacilli, 18; or
94 per cent.

Without tubercle bacilli, 1;
or 6 per cent.

Of these

TJ    
 o >  

"tn *- £ ti
  S  

27

10

60

35

77

8
33

0

 

—  

1

5

0

5

3

17

100

Table 3.—The occurrence of morphologic variations and of dis¬
tribution of tubercle bacilli in 150 cases. The number of Gaffky's
scheme in table indicates that on the average it is the most common

enumeration.

C.
Per cent.

Arrested.
.

Per cent.
Improved.

Per cent.
Failed

. .

.

Per cent

Total.150

ÓO
es
a

¿S

IV
vi

'

vii'
vili

J CO

ion
76 85
82 71
96 84
40 33
99 80
11

KM)

1 5
738

27 26
32 31
1013
25 32

2 0
17

.

1
7

20 66
24
11
27

4
36 82

SJ3
So
3

Sä

In 150 eases careful observations were made on the
number, appearance and distribution of the tubercle
bacilli in the sputum. Of the 150 cases 13, or 9 per
cent., were apparently cured; 85, or 57 per cent., ar¬

rested; 41, or 27 per cent., improved, and 11, or 7 per
cent., failed.

The number of tubercle bacilli seemed to vary on the
whole directly with the severity of the case. Thus, the
number "Gaffky" was IV in the cases apparently cured,
VI in the arrested, VII in the improved and VIII in the
cases that failed. The number "Gaffky" of any case
was not based on one or two preparations from one speci¬
men of sputum, but on two preparations from a number
of specimens of sputum. During the past year we have
discharged four patients, each of whom had tubercle
bacilli in his sputum in enormous and innumerable
numbers on one or more examinations. One of these

was discharged apparently cured, two arrested and one

improved. The masses of tubercle bacilli probably came
from a disease process of a similar nature in each, i. e.,
the sloughing of a necrotic mass. Three of the cases
had large cavities, one was an incipient case, showing a

very slight lesion. In the latter the bacilli disappeared,
while in the other cases, though they diminished some¬

what, they were at times present in considerable num¬
bers. My observations lead me to hold that as a patient
improves there is frequently a steady decrease in the
number of tubercle bacilli. The continuous occurrence
of large numbers of tubercle bacilli indicates, as

Brieger4 says, the probable existence of a cavity. The
occurrence of many and very few tubercle bacilli at in¬
tervals suggests a cavity that is occasionally blocked.

The absence of tubercle bacilli in the sputum is the
condition sine qua non of healed tuberculosis, for, as
Dettweiler5 says, of what value would be the long-held
maxim that the tubercle bacillus is the cause of tuber¬
culosis, and where the tubercle bacillus is there is tuber¬
culosis; of what value, otherwise, he says, would this
be? The continued presence of bacilli in the sputum
does not necessarily mean that the disease is in active
progress. Dr. Fowler6 reported a case in 1895 where
bacilli had been found on every examination for four¬
teen years. During that period the patient was actively
at work, and was, at the time of the report, better than
he was in 1882. Dr. Trudeau has had a somewhat sim¬
ilar experience, tubercle bacilli being found for ten
years, the greater part of which the patient spent in
active work.

When we recall that only a fraction of the number of
bacilli in any preparation appear stained when it is ex¬
amined; that old foci may give off very few and young
foci no bacilli at all, however actively they are forming;
that the occlusion of a bronchus may shut off the focus
entirely for a time; when we consider these things we

see how little can be inferred from the number of bacilli
present in any single preparation.

As regards the appearance of the bacilli, my notes
would indicate that "beading" occurred equally in all
classes of cases. The length seemed to vary somewhat
with results of treatment. There were fewest long and
short bacilli and most medium-sized in the cases ap¬
parently cured. The number of long and short bacilli
was greater in the arrested and improved cases and most
in the cases that failed, but the difference was not
marked. The variation in thickness was not pronounced
sufficiently to enable any conclusion to be drawn from
it, and may be explained by differences in staining.
The cases that failed contained the largest number of
irregular bacilli as well as the largest number of the
deeply-staining bodies previously mentioned.

The distribution of the bacilli has been carefully
noted by many observers. The occurrence in clumps
and the parallel arrangement of many, or even two
bacilli, is said to evidence a favorable state of develop¬
ment and lively growth. Groups of short bacilli are
held by some to betoken a bad prognosis.

The clumping of beaded forms, Brieger4 believes,
shows destruction of lung tissue. Clumping occurred in
69 per cent, of the cases apparently cured, in 78 per
cent, of those arrested, in 80 per cent, of those im¬
proved and in 82 per cent, of the cases that failed,
showing that there is a slightly greater tendency to
clumping in the less favorable eases. It is difficult to
say much in regard to the individual clumps, and from
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my notes it would seem that clumps composed of bacilli
lying close one to another form about the same percent¬
age of clumps in all cases. Clumps of loosely distributed
bacilli occurred more frequently in the cases that failed.
Bacilli occurred diffusely scattered in practically alt
specimens.

Chains of three or more bacilli and pairs-of bacilli
with their long axes parallel gave no data for
prognosis.

It is interesting to compare these results with some ob¬
tained in the laboratory. Theobald Smith7 describes
the bovine tubercle bacillus, which some hold to be of low
virulence for man, as short and straight. In another
place he describes a tubercle bacillus of low virulence ob¬
tained from an abdominal abscess as occurring in
elumps of ten or more and quite slender, with the
ehromatin substance more or less transversely
segmented.

A tubercle bacillus which has been grown for ten
years by Dr. Trudeau showed in old growth a pre¬
dominance of long, beaded forms with knobs and irreg¬
ularities. Some were short. In the younger growths
short and medium forms occurred which were less
beaded. This tubercle bacillus is of very low virulence
and injected subcutaneously into a guinea-pig kills only
after eigtheen months.

A virulent tubercle bacillus obtained by Dr. Baldwin
from an acute case a short time before the observation
was made, showed in old cultures chiefly long and beaded
forms with a few short and medium-sized bacilli. From
new cultures many short forms were obtained, but some
were long and showed slightly swollen extremities.

From this it is seen that virulent and attenuated
forms of tubercle bacilli possess practically the same

morphology and that short bacilli represent usually a

younger growth.
In conclusion it may be said :

1. That the examination of one specimen of sputum
is of value if tubercle bacilli are found in proving the
case one of tuberculosis of the respiratory tract.

2. That if no tubercle bacilli are found one examina¬
tion is of little value. At least four or five specimens
should be examined after the patient is directed how to
collect the sputum.

3. That from one specimen little or nothing can be
said in regard to prognosis.

4. That if the number of bacilli steadily decrease in a

series of examinations at intervals sufficiently long, the
patient may be improving, but the constitutional symp¬
toms and local signs give much more accurate in¬
formation.

5. That if on repeated examinations large quantities
of tubercle bacilli are found, the disease has in all prob¬
ability advanced to cavitation.

6. That the morphology of the tubercle bacilli affords
little or no ground for prognosis, but the short bacilli
are suggestive of a more active process.

7. That the arrangement of the bacilli in clumps is
more apt to be found in the severer cases, but may occur
in all.
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Clinical Report.

INCISED WOUND OF WRIST,
RESULTING IN PARTIAL DIVISION OF MEDIAN NERVE AND

COMPLETE DIVISION OF NEARLY ALL OF FLEXOR
TENDONS OF RIGHT HAND.

W. P. VERITY, M.D., AND R. L. LARSEN, Ph.D. M.D.
CHICAGO.

The following case is of great interest, from many points of
view, especially on account of the circumstances surrounding
the etiology, course, treatment and results obtained. The case
is one which, in many instances, has often called for repeated
and drastic efforts in restoring the pathologic conditions to the
normal. The short space of time involved, in which a doubt-
ful result has turned out to be a surprisingly perfect one, is
worthy of note.

A boy, Albert P., aged 10 years, resident of this city, came to
Dr. Verity's office, June 22, 1901, and showed his injured mem-
ber. He was accompanied by his mother, who was very anxious
to know what could be done to relieve the boy of the
inevitable and permanent deformity, which would certainly
result if no medical or surgical influence were soon brought to
bear.

The parent stated that seven or eight weeks previous to this
first visit the boy, while playing in a vacant lot, where there
was an abundance of rubbish, stumbled and fell, and in trying
to catch himself put out his right arm, his hand striking on
some loose pieces of glass lying on the ground, one large piece
of glass cutting through the palm of his right hand, at about
the bases of the metacarpal bones of the second and third
fingers.

The superficial wound in the hand healed, but it left behind
it the damage, which forms the center of interest in this paper.
No distressing symptom was ever present, as pain, only the dis¬
comfort occasioned by the inability to flex the fingers. The
wound was considered of a trivial nature and no physician was
called.

On examination the following conditions Avere present: In¬
dex and middle fingers could not be flexed, but remained per¬
fectly extended, and ring finger likewise also was affected, only
to a less degree. Thumb and little finger retained normal
motility. Normal flexion and extension at wrist joint, supina¬
tion and pronation. No loss of sensation in any of the digits
or palm of the hand, a singular fact to note. The laceration
in the palm was about % to % of an inch in length.

Palpation in the region of lower third of forearm and wrist-
jbint revealed two or three distinctly nodular bodies, which at
some points felt sharp, leading to the belief that there were
some pieces of glass or other foreign matter present and im¬
bedded in the soft parts. To make certain of these conditions a

fluoroscopic and an ordinary ¡c-ray picture were taken. The
results were negative. These nodules were therefore considered
to be the bulbous ends of the severed tendons.

An exploratory operation was advised and consented to. The
boy entered St. Joseph's Hospital June 28. Chloroform was the
anesthetic used. Median incision, extending from a point at
about junction of lower and middle thirds of forearm to a line
passing transversely through web of thumb, was made, skin
and superficial fascia dissected back, and the following picture
presented to view: all the tendons of the flexor sublimis digit-
orum were completely divided, the cut ends being separated
for the distance of nearly three inches. All the tendons of the
flexor profundus digitorum, tendons to the index, middle, and
ring fingers, were completely severed, with separation in dis¬
tances ranging from two to four finger-breadths. The central
ends of the deep flexor tendons were held down by fibrous bands,
each of about an inch and a half in length. These ends, together
with centra] ends of the superficial group, showed nodular
swellings, which were irregular in outline, and which, before
the operation, puzzled us as to their exact nature. The flexor
tendons to the thumb were intact. The only tendon of the
long group to the little finger left entire was that of the flexor
profundus digitorum.
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